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(57) ABSTRACT: 

OBJECTIVE: Stepping up productivity, reducing the labor and energy input, enhancing 
process flexibility in production of vehicle tires, conveyer belts, moving staircase handrails, shells, 
high-pressure hoses, and the like, and also in production of reinforcing components in the 
metallurgy sector. 

ESSENCE: This is attained by replacing the operation of fine drawing of a brass-plated 
initial stock or blank by a rolling operation with a total degree of reduction not in excess of 60%, 
followed by superimposing of at least two rolled pieces, with subsequent wrapping around with 
brass-plated wire or band of a strength 1.5 - 2.6 times less than that of the flat main reinforcing 
component. The package thus formed is subsequently rolled with reduction not exceeding 5%. 

2 Figures. 




The invention relates to manufacturing of reinforcing materials, primarily for reinforcing 
elastomer or rubber engineering articles, and can be used in production of vehicle tires, conveyer 
belts, moving staircase handrails, shells, high-pressure hoses, and the like, and also in 
production of reinforcing components in the metallurgy sector. 

The closest prior art of the present invention by its technical essence is the process of 
manufacture of steel wire cord (cf. A A Tsybulin, A.K. Starikov: Production of Steel Wire Cord. - 
M.: Metallurgiya, 1978) where steel wire cord is produced in the following process sequence: 

rough drawing of an initial stock or blank of 6.5 mm diameter to 5.20 mm diameter, followed 
by K ^iiiEing and surface pretreatment;_ 

drawing from 5.20 mm diameter i~ o.oO mm diameter, followed by patentizing and surfece 
preti oduiient; 

- - iri'&jiuin i drawing from 3.50 mm diameter to 1.6 - 0.75 mm diameter; 

patentiziiiy cuu brass-plating the 1.6 - 0.75 mm-diameter blank in a galvanothermic unit; 
ffho urawiiig from 1.6 - 0.75 mm size to 0.15 - 0,27 mm diameter with a total degree of 
reduction by arawing at 92 - 95%; 

stranding of the steel wire cord in stranding and laying machines; and 
braiding of the final steel wire cord. 

A disadvantage of this known process is itsjow productivity and lack of production flexibility in 
altering the desired product range, prohibiting the output of metai refnto.ung materials or the 
specified characteristics such as varying flexural stiffness in different bending planes, which factor 
is of major importance in such articles as pneumatic tires, moving staircase handrails, and the 
like; to say nothing of the great labor and energy input related to drawing and stranding of the fine 
cross-section wire (of 0.1 5 - 0,27 mm diameter). 

It is an object of the present invention to step the productivity, reduce the laborjang^energy 
input and to enhance flexibility of the prod u^ 

- "sNnrinatir^'fn^ technology the operations of fine drawing and stranding, thus 
saving the labor input by 35-40%; 

obtaining an asymmetrical (flat) shape of metal reinforcing components, thus allowing to have 
the desired stiffness characteristics in bending to fit the articles being reinforced and the nature of 
their operation loads; 

the capability of varying the desired range of metal reinforcements to be produced, which with 
the process of the prior art would have required replacement of the stranding and braiding 
equipment being used either in full or in part, or else would have affected significantly the 
equipments useful throughput. 

The method attaining this object includes the following operations: 

rough drawing of a 6.5 mm-diameter initial stock or blank to a 4.0 - 4.5 mm diameter, with 
pateniizirig and surface pretreatment, to a total degree of reduction by the drawing at 52-62%; 

drawingjLOm 4.0 - 4.5 mm size to 2.5 - 2.8 mm diameter with a total degree of reduction by 
the drawing at 61 %; 

patentizing and surface i pretreatment at the 2.5 - 2.8 mm size; 

Srewriig the patennzea wire Trom the 2.5 - 2.8 mm size to the 165 mm size, followed by 
brass^piatirig witnout tnermal treatment, with a total degree of reduction not exceeding 64% 
(brass-plated wire of the 1.5 mm diameter had the ultimate strength of 160-170 kgf/mm 2 ); 

drawinj3_the brass-plated wire from the 165 mm diameter to 0.6 - 0.79 mm diameter, with a 
total degree of reduction of M-94% (the ultimate strength of the wire obtained was 210-250 
kgf/mm 2 ); 

rolling the brass-plated wire of the 0.6 - 0.78 mm diameter with total rolling reduction not 
exceeding~60%7 

The object of the invention is attained owing to replacement of the operation of fine drawing of 
a brass-plated blank by a rolling operation with a total degree of reduction not in excess of 60%, 
followed by superimposing of at least two rolled pieces, with subsequent wrapping around with 
brass-plated wire or band of a strength 1.5 - 2.6 times less than that of the main reinforcing 
component. 

The package thus formed is additionally rolled with reduction not exceeding 5%. With 
reduction increased any further, this would lead to cracking and destruction of the wrapping 



component at the corners of the package being wrapped, or else to the onset of local strain 
(error) spots that would be the areas of increased strain causing imminent failure of the package. 

The operation of fine drawing (#3 in the top row of Fig. 1) is replaced by a rolling operation 
with the stranding operation avoided, thus cutting the labor and energy input by 35-40%. 

With the rolled (flat) component used in the final cord instead of round wire, desired stiffness 
characteristics of the final product in bending in various planes can be obtained. This enhances 
the operational ratings of the target articles, such as e.g. avoided camber of conveyer belts, 
driving belts or moving staircase handrails, and optimized redistribution of operating loads in the 
performance of pneumatic tires of wheeled vehicles. 

Example 1. Wire stock obtained in the above-described technology was rolled in a wire-flattening 
mill to overall reduction of 40, 50, 60 and 70%, and was of 1.2 mm width. In this, the fatigue 
strength varied as shown in Fig. 2. For comparison, fatigue strength of 9L15/27 steel wire cord 
(by GOST 14311-85 State Standard) was 5,200 cycles. . The product's bending stiffness was 4 
times higher than that of the metal cord, and adhesion to rubber was higher by 7%. 

Example 2. The flat reinforcing material produced by the disclosed method was superimposed 
and wrapped with braiding wire of 0.15-0.20 mm diameter of ultimate strength not exceeding 140- 
160 kg/mm 2 . This operation yielded a reinforcing stock comparable to 29L18/20 metal cord. Then 
this reinforcing stock was rolled to reduction not in excess of 5%. Subsequent rolling with 5% 
reduction yielded a well-shaped reinforcing package, with unwinding of the wrapping component 
precluded without its destruction. 



We Claim: 

A method of producing reinforcing material, including stage-wise drawing of a blank with 
intermediate thermal treatment and application of an adhesion coating, characterized in that 
following the application of the adhesion coating, the blank is rolled in smooth rolls to a total 
degree of reduction not exceeding 60%, followed by at least two strips thus rolled being 
superimposed, wrapped with a braiding component and rolled once again in smooth rolls to a 
degree of reduction not in excess of 5%, with the ratio of the ultimate strength of the flat 
component material to that of the braiding component nhaterial being within a range of 1.5:1 to 
2.6:1. 
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(57) Abstract: 

FIELD: manufacture of tyres, conveyer 
befts, transmission belts, escalator 
handrails, envelopes,, high-pressure hoses, 
metal reinforced fittings in metallurgical 
industry branch. SUBSTANCE: method is 
realized due to change of step of drawing 
brass coated blank by rolling step with 
total deformation degree no more than 60%. 
Then at least two rolled pieces are applied 
one to another and twisted by means of brass 
coated wire or belt with strength being less 
than that of main reinforcing member by 
1.5-2.6 times. Such pack is rolled at 
reduction degree no more than 5%. EFFECT: 
enhanced efficiency, lowered tabor and 
energy consumption. 2 dwg 
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(57) Pecf)epaT: 

^lcno/ib30BaHne: noBbiiueHne 
npoM3BOAHTenbHOcrn, chm>kshms rpyflo m 
3Hepro3aTpaT, o6"ecne4eHne Mo6wibHOCTH npn 
npow3BOACTBe aBToujwH, KOHBe^epHbix neHT, 
peMHeft, nopyMHePi acicanaTopoB, ooonoMeK, 
pyiOBOB BbicoKoro flaBJieHHfl w T.n., a TaioKe 
npn npon3BOACTBe MeTarmoapMaTypbi b 
MeTaruiyprnMecKOM npoMbiiuneHHocrn. 
nocTaeneHHafl ue/ib AOCTuraeTcn sawieHofi 
onepamw TOHKoro bojiomghm^ naTyHwpoBaHHofi 
saroTOBKn onepaL^efi npoKancn c cyMiwapHoPi 
CTeneHbK) AeiopMai^nn. He npeBbiiiiaiomefl 
60%, c nocJieAyioinHM HanoweHHeM Apyr Ha 
Apyra He MeHee AByx npoKaTaHHbix 3/ieMeHTOB m 
nocneAyK)U4e« noBWBKH naryHMpoBaHHofl 
npoBonoKOM win neHToft c npoHHOCTbio 1 ,5-2,6 
pa3a MeHbiue, Mew y ocHOBHoro apwiHpyfomero 
3/ieMeHTa. Ccf)opMKpoBaHHbifi naKeT 



npoicaTbiBaeTCfl c o6>KaTneM, He npeBbiwaiomHM 
5%. 2 wi. 
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H3o6peTeHne othochtch k o6jiac™ 
nponsBOACTBa apMupytoiuiiX MaTepnanoB (b 
ochobhom Ana apMnpoBaHHfl anacTOMepHbix w 
peanHOTexHvmecKMX H3Ae/iMM) w MoweT 6biTb 
ncnonb30BaHo npn npon3BOflCTBe aBTOtuuH, 
KOHBePiepHbix neHT, peMHefi, nopyHHetf 
acKanaTopoB, ocononeK, pyKaBOB BbicoKoro 
AaaneHUH m T.n. a Taiace npw npow3BOACTBe 
MeTannoapMaTypw b MeTa/inyprvmecKofi 
npoMbiiuneHHOcTH. 

Han6ojiee 6jih3kmm no TexHMMecKofi 
cyinHoc™ aajmeTCH cnoco6 nsroTOBneHnw 
MeTamioKopAa (cm. A.A. l_lbi6y/inHa, A.K. 
CTapuKOB. flpon3BOACTBO MeTannoKopAa. M. 
MeTannyprnw, 1978 r. npviHflT sa npoTOTwn), 
comacHO KOTopoMy MeTannoKopA 

n3POTa bji m Ba k>t no cneAyiometf 

TexHOJionmecKo^ cxeMe: 

rpy6oe BonoMenne mcxoahoB 3aroTOBKM 
AwaMeTpoM 6,5 mm ao A^aMeTpa 5,20 mm, 
naTeHTHpoBSHMe w noArcrroBKa noBepxHocm; 

BOJioneHne c pasMepa 5,20 Ha A^aMeTp 3,50 
mm naTeHTwpOBaHMe m noAroTOBKa noBepxHocrw; 

cpeAHee BonoMeHwe c pa3Mepa 3,50 mm Ha 
AnaMeTp 1,6-0,75 mm; 

naieHTMpoBaHMe m jiaiyHMpoBaHne 
3aroTOBKM A^aMeTpoM 1,6-0,75 mm na 
ra/ibBaHOTepMMHecKOM arperaTe; 

TOHKoe BonoMeHwe c pa3Mepa 1,6-0,75 mm 
Ha AwaMeTp 0,15-0,27 c cyMMapHOM creneHbto 
AecfeopMauMH npn bojiomshmm 92-95% 

CBMBKa npaAefi " MSTann OKOpAa Ha 
npflASBbJOiAwx h KaHaTOBbioiAMX MaujHHax; 

onneTKa roTOBoro MeTannoKopAa. 

HeAOCTaTKaMU AaHHoro cnoco6a: Ma/iaa 
npow3BOAMTenbHOCTb; He o6ecneHMBaeTcn 
Mo6nnbHocTb nponsBOACTBa npw H3MeHeHnw 
noTpe6MTe/ibCKoro copiaMeHTa; He nosBonaer 
nonynaTb MeTannoapMaTypy c Tpe6yeMbiMw 
noTpe6uTe/ibCKWMM xapaiaepvicTMKaMM, 
HanpMMep, c paa/MHHoii M3ro6Hofi acecTKOCTbK) b 
pa3Hbix ruiocKocTflx M3rn6a, mto HeManoBaxHo 
Ana Taicwx maenwft, kqk nHeBMotuHHbi, 
KOHBei^epHbie /leHTbJ, nopyHHM ocKanaTopoB m 
T.n. 6"o/ibUJne TpyAo- h SHeprosaTparw, 

CBH3aHHbie C HeoSXOAMMOCTbK) BOJIOMeHMfl n 

cbubkh npoBOiioKM Manoro ceneHUH (AnaMeTpOM 
0,15-0,27 mm). 

L4e/ibio A3HHoro n3o6peTeHM« HBnaeTCfl 
noBbiaieHne npoK3BOAHTenbHocTn, CHH>KeHne 
TpyAo- n 3Hepro3aTpaT, ooecneneHwe 

M06MJlbHOCTM npOM3BOACTBa, B HaCTHOCTM! 

3a cner HocnKweHMfl M3 TexHonorvmecKOfi 
cxeMbi onepai^MM TOHKoro BonoMeHi/m h cbmbkm 
TpyAoaaTpaTbi <x>KpamaK>TCfl Ha 35-40% 

no/iyMeHiie HecwMMeTpwHHoro (nnocKoro) 
npocfjMJifl MeTaiinoapMaTypw, mto no3BormeT 
qbopMnpoBaTb Tpe6yeMwe wecTKOCTHbie 
xapaKTepucTMKn npn M3m6e b 3aBMCMM0c™ ot 
apMwpyeMbix mp&mn m xapaicrepa mx 
3KcrinyaTai^noHHbix narpy30K; 

cMeHa noTpe6Horo copTaMeHTa 
MeTa/iJioapMaTypbi npw ero M3roTOBJieHMn no 
M3BecTHOMy cnoco6y, mo Tpe6yeT no/iHOtf vmn 
HacTMHHow saMeHbi np«A©- w KaHaTOBbiomero 
o6opyA08aHM«, nn6o 3HaMMTenbHO CHMJKaeT 

3Cj)C^eKTMBH0CTb ero 3arpy3KM (MCnO/1b30BaHMfl). 

Cnoco6, peanvt3yK5i4ni^ nocTaeneHHyK) i\enb. 
8Kn»oHaeT cneAytotune onepaunn: 

rpy6oe BO/ioseHne 3aroroBKM AnaMerpOM 6,5 
mm ao AnaMeTpa 4.0-4,5 mm naTeHTMpoBaHne n 
noAroTOBKa noBepxHocTn c cyMMapnofl 
creneHbio Aecf)opMai4MM npM BononeHMM 52-62% 

BonoMeHne c pa3Mepa 4,0-4,5 mm Ha pa3Mep 
2.S2.8 mm c cyMMapHow cteneHbK) 



p,e(popMauy\\A 61 % 

naTeHTHpoBaHMe n noAroTOBKa noBepxHocTM 
Ha pa3Mepe 2,5-2,8 mm; 

BO/ioMeHne naTeHTwpoBaHHoCi nposonoKM c 
pasMepa 2,5-2,8 mm Ha pa3Mep 165 mm c 

5 nocneAyKHUMM naTyHnpoBaHMeM 6e3 
TepMOo6pa6oTKM c cyMMapHoft CTeneHbK) 
Ae0opMai^nn, He npeBbiiuaioLi^kie 64% 
(naTyHMpoBaHHan npoBO/ioKa A^aMeTpoM 1,5 mm 
MMena npeAe/i npOHHOCTM 160-170 ktc/mm 2 ); 

10 BoxioHeHMe naryHnpoBaHHOM npoBonoioi c 
pa3Mepa 165 mm na A^aMeip 0,6-0,79 mm c 
cyMMapHOft creneHbio Ae^opMaunn 84-94% 
(npeA©Ji npoHHOCTM nonyneHHO^ npoBonoKM 
cocTaBJinn 210-250 ktc/mm 2 ). 

npoKaTKa jiaTyHVipoBaHHofi npOBonoKH 

15 AnaMeTpOM 0,6-0,78 mm c cyMMapHbiM 
o6xcaTMeM, He npeBbituaraaiUM 60% 

nocTaBJieHHan i^exib AOCTuraeTcn 3aMeHo^ 
onepai^nn tohkoto BononeHH* naiyHnpoBaHHOM 
3aroTOBKM onepaL^neft nporaTKM c cyMMapHoft 
CTeneHbio Aecf)opMai4nn He npeBbiiuaiomePi 60% 

20 nocneAytotAMM Hano>KeHneM Apyr Ha Apyra He 
Menee AByx npoKaTHbix 3/ieMeHTOB n 
nocneAyioiAeW noBMBKM naTyHnpoBaHHoi^ 

npOBOJlOKM MJl JieHTO^ C npOMHOCTblO b 1 ,S2,6 

pasa MeHbUjeB, MeM y ochobhofo apMnpyiou^ero 

25 aneMeHTa. 

CcpopMMDOBaHHbiK naKeT npoicaTbJBaeTCfl 
AonojiHm-e/ibHo c o6>KaTMeM, He npeBbiujaK>mnM 
5% l"IocneAy»oinee yBejiMMeHMe Ae0opMai^nn 
Bb(3biBaeT Tpeu;MHOo6pa30BaHMe m pa3pyujeHwe 
onneTOHHoro 3/ieMeHTa na ymax noBMBaeMoro 

30 naKeTa, unw B03HWKHOBeHM»o xioKanbHOM 
Aec^opMai^nn (onenaTKOB), KOTopbie HBJiflHDTCfl 
soHaMM noBbiuueHHOM AecJxjpMaL^MM, 
cnocoocTByiomefi 6bicTpoMy pa3pymeHnio 
naKeTa. 

Onepauna tohkoto BononeHMfl ( no3.3 na 

35 c{)nr. 1) 3aMeHJ?eTc« onepai^nePi npoKaTKM, w 
ncKnionaeTcn onepamifl cbmbkm, mto no3BonaeT 
CHM3MTb TpyAo- m 3Hepro3aTpaTbi Ha 35-40% 

Mcnonb30BaHne b totobom kopa© 
npoKaTaHHoro (nnocKoro) o/ieMenra B3aMeH 
KpymoM npoBonoKM no3BoxifleT 4)opMMpoBaTb 

40 KecTKocTHbie xapaKTepucTMKM npn H3rn6e b 
paanMMHbix nnocKocT^x. 3to ooecneHMBaeT 
noBbiujeHne OKcruiyaTaqnoHHbix xapaKTepucTMK 
roTOBbix H3Ae/inK, HanpMMep, wcioiioMeHne 
cepnoBHAHocTH KOHBewepHbix neHT, npuBOAHWX 

45 peMHei^ n nopynnew scKanaTopoB, 
pauHOHajibHoe nepepacnpeAeneHne paoonux 
HarpysoK npn 0KcnnyaTai^nn nHeBMoujMH 
KonecHbix TpancnopTHbix cpeACTB. 

ripuMep 1. nojiyneHHafi npoBonoKa no 
nptiBeAeHHott Bbiiue TexHonornMecKoPi cxeMe 

so npoKaTbiBa/iacb Ha nnioiAMXibHOM CTaHe c 
cyMMapHbiM o6>KaTneM 40, 50, 60, 70% m HMena 

UJUpHHy 1,2 MM. npM 3TOM BblHOC/lUBOCTb 

nnocKofl MeTannoapMaTypbi M3MeH«nacb, KaK 
nso6pa>KeHO Ha cpwr. 2. BuHOcnuBOCTb 
MeTannoKopAa Ana cpaBHenwfl 9J115/27 5200 

55 LjwcnoB (cm. TOCT 14311-85). MsruGnafl 
>KecTKOcTb npeBocxoAH/ia MeTannoKopA b 4 
pasa, aAre3Mfl k pe3HHe 6bLna Ha 7% Bbiwe, neM 
y MeTannoKopAa. 

npuMep 2. no/iyMeHHbi« stmm cnocoobM 
nnocKMPi apMMpyiomuM MaTepwan 

60 HaicnaAbiBajicfl Apy wa Apyra, noBMBancji 
onneTOHHotf npoBonoKov^ A^aMeTpoM 0,15-0,20 
mm c npeAenoM npoMHocTw, He npeBbiaiaioii^eM 
140-160 kt/mm 2 . B pesy/ibTaTe Tara^ onepaunn 
6bm nonyneH apMnpyjoiMnw MaTepnan, 
cooTBeTCTByjoiAUM MeTaruioKopAy 29J118/20. 
flanee, apMnpyjomnPI MaTepwan npoKaTbiBancn 



c o6>tfaTMeM, He npeBbiwaJOLUMM 5% noBTopHaa 
npoKaTKa c o6>Ka™eM 5% no3BOJiwna nonynwTb 
xopoiuo cc{x)pMnpoBaHHbiM natceT, MocnioMMTb 
pacKpynnBaHne noBUBOMHoro a/ieMeHTa 6e3 ero 
pa3pyaieHMfl. 

OopMyna M3o6peTeHM«: 

Cnoco6 M3roTOBneHHfl apMHpyjomero 
MaTepna/ia, BKJiJOHaioiJ^Mvi noaTariHoe 
BonoMeHne 3aroTOBKM c npoMe>KyTOMHofi 
TepMoo6pa6oTKoft m HaHecewne aAre3HOHHoro 
noKpbiTMfl, oT/ivmaioiuMMCfl TeM, mto 3aroTOBKy 
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nocne HaHecennfl aAre3noHHoro noKpbiTHH 
npoKaTbiBawT b ma/iKMX Ba/iKax c cyMMapHofi 
CTeneHbJO Ae<|)opMauMM, He npeBbiwaiomeM 60% 
no MeHbtuefi Mepe ABe npoKaiaHHbie no/iocbi 
HaKnaAfcJBajoT APyr Ha APyra, noBMBajoT 
onneTOMHUM ajiewieHTOM n noBTopHo 
npoKaTbiBawT b maAKwx BanKax co cTeneHbio 
Aec{)opMai;MM, He npeBbiuja>ometf 5% ripn otom 
OTHoiueHMe npeAena npoMHOCTM MaTepnana 
nnocKoro ojieMeHTa k npoMHOCTM MaTepwana 
ormeTOHHoro aneMeHTa HaxoAHTca b npeAe/iax 
1.5 2,6. 
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